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S cheme 1　Synthesis of chi ral diphosphite ligands w ith the pyranoside backbone of galactose(L1 and L2)and glucose(L3 and L4)
? 1　Rh(acac)(CO)2/???????????????????
Table 1　Asymmetric hydroformylation of styrene catalyzed by Rh(acac)(CO)2/ ligands complexes
Ent ry Ligand n(L)/ n(Rh) p(CO)/MPa p(H2)/MPa Time(h) Conversiona(%) n(B)/ n(N)a Conf igu ration eeb(%)
1 L1 1.1 0.5 0.5 5 12.4 77/ 23 R 7.8%
2 L2 1.1 0.5 0.5 5 27 82/ 18 racemic
3 L3 1.1 0.3 0.6 5 35 73/ 27 R 25%
4 L3 1.1 0.5 0.5 5 92 77/ 23 R 27%
5 L3 1.1 0.6 0.3 5 83 75/ 25 R 24%
6 L4 1.1 0.3 0.6 5 70 72/ 28 S 31%
7 L4 1.1 0.5 0.5 5 79 66/ 34 S 33%
8 L4 1.1 0.6 0.3 5 69 74/ 26 S 30%
9c L4 1.1 0.3 11 10 51 74/ 26 S 39%
10c L4 1.1 0.6 1.7 24 29 75/ 25 S 40%
11c L4 2 0.3 1.7 24 56 71/ 29 S 31%
12c L4 2 0.3 1.7 10 43 74/ 26 S 41%
13c L4 2 0.3 11 10 34 77/ 23 S 37%
Reaction conditions:styrene 0.049 ml , t oluene 0.5 ml;n(substrate)/ n(complex)=955 , Rh(acac)(CO)2 0.45μmol , 40 ℃.
a The conversion and branch-t o-norm al(B/N)molar ratio w ere determined by GC-MS analysis of sty rene , 2-phenylpropanal , and 3-phenyl-
propanal.b T he enant iomeric excess(ee)was determined by GC analysis using a chiral capillary column(Chrompack β-236M , 25 m×0.25
mm)of the corresponding 2-arylpropionic acids derived by Jones oxidation of the products.The absolute configuration w as determined by 2-
phenylpropionic acid and the comparison of retention time w ith an authent ic(R)-sample.c React ion temperature:17 ℃.
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Abstract:Several chiral aryl diphosphi te lig ands derived f rom py ranoside backbones of glucose and galactose
w ere applied in Rh-catalyzed asymmetric hydroformy lation of sty rene.A synergic effect between the chiralit ies
of glucose and the binaphthy l moieties w as observed.The sense of enant ioselectivity is mainly controlled by the
binaphthyl moieties , and the chirality of the sugar moiety can also af fect the enantioselectivi ty of the react ions.
In the case of the matching combination of pheny l-3 ,6-anhydro-β-D-glucopy ranoside and binaphthy l moiety , 4-
bis{[(S)-1 ,1′-binaphthyl-2 ,2′-diyl] -phosphite}-phenyl-3 ,6-anhydro-β-D-gluco-pyranoside (L4), 41% ee and
74∶26 of branch-to-no rmal ratio were obtained.
Key words:glucose;galactose;chiral ary l diphosphite lig and;rhodium complex;styrene;asymmetric hydro-
formy lation
(Ed ChRH)
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